Structural and functional analysis of BF2549, a PadR-like transcription factor from Bacteroides fragilis.
A phenolic acid decarboxylase (padC) regulator, PadR and its homologs proteins belong to the PadR family. Despite the growing numbers of the PadR family members and their various roles in bacteria, such as detoxifications, drug transports and circadian rhythms, biochemical and biophysical studies of the PadR family are very limited. Thus, a ligand-induced regulatory mechanism of the PadR family transcription factors remains to be elucidated. Here, we report a crystal structure of a Bacteroides fragilis PadR-like protein, BF2549 and revealed its interaction with putative operator DNA and ligand molecules. Comparative structural and primary sequence analyses provide a PadR-specific motif that is conserved in the PadR family but deviated from the MarR family. Furthermore, putative ligand binding sites are observed in the BF2549 structure. Finally, a homology-based structure model of BF2549 and 29-mer dsDNA propose regulatory mechanisms of the PadR family in transcriptional derepression.